Antistigma campaigns have been promoting a medical view of schizophrenia. Given the growing body of research finding negative associations between biogenetic (BG) causal attributions and stigmatizing attitudes, this approach must be reappraised. The present study investigates the impact of different psychoeducational interventions on the etiology of schizophrenia (BG and psychosocial [PS], vs a neutral condition) and on stigmatizing attitudes in medical (n 5 60) and psychology students (n 5 61). Information was presented via information brochures and a video presentation. Attitudes were assessed before and after the interventions on an explicit level using the stereotype questionnaire and the Social Distance Scale as well as on an implicit level, using the Implicit Association Test. Both educational interventions produced a significant decrease in several stereotype components, which was not the case in the neutral condition. The BG intervention decreased the attribution of blame in both groups. It also decreased the stereotype unpredictability/incompetence and social distance in the medical students but increased the negative outlook on prognosis in the psychology students. The PS intervention reduced the widespread stereotype of dangerousness as well as social distance in the group of medical students. While further research into antistigma interventions is necessary, the proposal for antistigma campaigns is to take a multidimensional and balanced approach, which is adapted to target groups and provides additional facts that challenge the myths maintaining stigma.
Introduction
''All my neighbours know that Tom is mentally ill. What I do not tell them is that he is schizophrenic, because a lot of nasty things are said about schizophrenic people.'' Margaret, mother of Tom. 1(p9) Persons with schizophrenia are frequently seen as being unpredictable, incompetent and dangerous, being responsible for their disorder, and having a poor prognosis. [2] [3] [4] [5] [6] [7] [8] These attitudes have been found to be related to a preference of social distance (eg, not accepting a person with schizophrenia as a neighbor) and acceptance of structural discrimination. 2 For persons with schizophrenia, this kind of stigma is often described as worse than the main condition. 1, 9 It pervades every part of life, in particular work and social life, 1 and negatively affects the motivation to cope with the disorder and adhere with treatment. 9 Unfortunately, stigma does not halt before the opinion leaders in mental health who should be expected to bring about change. With few exceptions, 10 most findings reveal mental health professionals' attitudes to be comparable to those found in the general population. [11] [12] [13] [14] In the hope to reduce stigma, campaigns have been emphasizing biogenetic (BG) explanations of schizophrenia and have been promoting the concept of ''schizophrenia is an illness like others.'' [15] [16] [17] For example, the ''changing minds'' program by the Royal College of Psychiatrists 18 lists ''changes in the structure of their brains,'' ''infections before they were born,'' ''disorder appears to run in families,'' and ''chemical messengers in the brain . are not working correctly'' before mentioning any psychosocial (PS) cause. The National Alliance on Mental Illness 19 lists no explicit PS causes of schizophrenia but states that ''the brains of people with schizophrenia are different from the brains of people without the illness,'' ''schizophrenia seems to be caused by a combination of problems including genetic vulnerability and environmental factors that occur during a person's development,'' and recent research has ''identified certain genes that appear to increase risk for schizophrenia.'' Similarly, the World Psychiatric Association antistigma initiative ''Open the Doors'' 20 states that ''a predisposition is inherited'' but that an ''environmental trigger,'' such as ''complications during the mother's pregnancy or labor,'' ''prenatal exposure to virus,'' or ''complications during pregnancy and delivery,'' must also be present to bring on the ''disease. '' There is reason to assume that antistigma programs might be improved by promoting a diathesis-stress model of schizophrenia. 21, 22 The diathesis-stress model, which is widely accepted in the scientific field, acknowledges genetic and early biologic developmental risks along with environmental stressors, such as life events, daily stressors, family communication, and trauma as relevant risk factors. [23] [24] [25] [26] [27] [28] [29] Its potential usefulness as a means of reducing stigma seems to be supported not only by the theoretical reflections about the possible effects that varying information is going to have on illness attributions and stigma but also by an array of empirical findings. On the one hand, it seems reasonable to assume that if the causes of mental health problems are attributed to factors outside the control of individuals (eg, biological factors), people's reactions will be less negative and patients and families will experience less blame. [30] [31] [32] So far, however, this assumption has only been supported in one experimental study carried out with male students by Mehta and Farina, 33 who found a disease view to be associated with less blame. On the other hand, it has been argued that BG explanations might cause the disorder to be viewed as more fundamental and immutable, 33, 34 exacerbate the ''stickiness'' of the mental illness label, and strengthen links to other undesirable characteristics. 31 In support of this, a large number of studies have found biological explanations to be associated with higher levels of stigma and social distance, while this has not been shown for PS explanations. 7, 15, 35, 36 For example, in representative population surveys carried out in Germany, Russia, and Mongolia, it was found that the more respondents endorsed a brain disease as a cause, the more dangerous they believed a person with schizophrenia to be and the more desire they showed for social distance. 7, 37 The analysis of data from 601 adult respondents to a US telephone survey revealed genetic attributions to be associated with decreased optimism that a mental health professional could help with the problem. 38, 39 In their experiment, Mehta and Farina 33 found that students who were provided with a disease view were prepared to apply more electric shocks toward fellow students whom they believed to have a history of mental disorder than students provided with a PS view. 33 Finally, in a trend analysis of data from 2498 participants in Germany, Angermeyer and Matschinger 40 found that as biological causes are being more widely acknowledged by the public, the desire for social distance toward people with schizophrenia has increased.
In sum, these results challenge the existing 1-dimensional antistigma campaigns and seem to point to the necessity of promoting multifactorial etiological models. However, in order to develop better campaigns, researchers must go beyond the cross-sectional investigations to study the impact of forwarding different information on schizophrenia. So far, only very few studies have adopted this approach. While the interpretation of 2 older studies is hampered by a quasiexperimental approach 41 or the compounding of information on etiology with appraisals, 42 a more recent study by Walker and Read 35 investigated the impact of 5-minute medical, PS, or combined intervention on the stereotypes of dangerousness and unpredictability as well as behavioral intention. They found a trend toward overall improvement of stereotypes in the PS and combined models, while the medical model increased the attitude that patients with schizophrenia are dangerous and unpredictable. This promising approach could be optimized by using a more intensive intervention. Also, in order to gain a differentiated picture, studies should adopt a more balanced approach and include stereotype components that might be positively influenced by medical models, such as the attitude that patients are responsible for their disorder. Finally, the sole use of explicit, direct measures of stereotypes, eg, via questionnaires, that are susceptible to socially and personally desirable answers can be considered a weakness of all the listed studies. This accounts in particular for those investigating mental health professionals, for whom stereotypes of mental illness are likely to be highly taboo. 43 Implicit, indirect measures, eg, via reaction time paradigms, have been found to assess a different aspect of stereotypes than explicit ones and to be superior in predicting discriminating behavior [44] [45] [46] 
The present study adopts an experimental approach comparing the effects of a detailed BG and PS and a neutral control intervention on various components of implicit and explicit stereotypes and on social distance. Targets were undergraduate psychology and medical students because they are expected to differ in their preexisting causal models and represent the health professionals of the future, while yet being sensitive to change by a brief educational intervention.
Method

Participants
Psychology students (n = 61) were recruited by advertisements in the faculty building and were able to fulfill study requirements by participating. Their mean age was 21.2 (SD = 3.4) years, 91.8% were female and 86.9% were of German nationality. Medical students (n = 60) were recruited by advertisements in the medical faculty building and announcements in the cafeteria. Because participation in experiments is not obligatory for medical Antistigma Interventions students, they were paid for participating. The mean age of the medical students was 22.5 (SD = 3.4) years, 65.0% were female and 95.0% were of German nationality.
Measures
Preexisting subjective models on the etiology of schizophrenia were assessed by a questionnaire in which the participant was asked to respond to 9 potential causes of schizophrenia on a 5-point Likert scale ranging from 1 (certainly a cause) to 5 (certainly not a cause). The 9 causes represented in equal proportions (1) BG causes: brain disease (transmitter disorder and morphological anomalies), brain damage (eg, poisoning or injuries), inheritance; (2) PS causes: stressors and strain (eg, loss of job, partner problems, and financial worries), trauma (eg, death of close person, sexual abuse), problematic childhood (eg, unloving parents, too strict, or inconsequent upbringing); and (3) other causes: coincidence or fate, self-induced (eg, weak will, impulsiveness, or immoral behavior), God's will (eg, punishment or test). The questionnaire was developed for the purpose of this study, based on items that had been used in other investigations of causal attributions 40 and were provided, on request, by the authors of these studies. In order to test the validity of the items selected for this study, 6 experts on schizophrenia were asked to allocate the items to the categories. All items were correctly allocated. Cronbach a was satisfying for the 3 items on ''PS causes'' (.78). However, it was low for the items on ''BG causes'' (.32), although it could be substantially improved by excluding the item on ''genetics'' (.59).
Explicit Attitudes and Social Distance
Explicit attitudes toward schizophrenia were assessed using an adaptation of a scale developed by Angermeyer and Matschinger, 2 which consists of 33 statements on schizophrenia stereotypes for which agreement or disagreement is rated on a 5-point Likert scale. The authors found a 5-factor solution for a large representative sample from the German population, labeled as dangerousness (eg, ''Most sex crimes are committed by people with schizophrenia''), attribution of responsibility (eg, ''Anyone who gets schizophrenia is a failure''), creativity (eg, ''People with schizophrenia are usually highly intelligent''), unpredictability/incompetence (eg, ''People with schizophrenia are completely unpredictable''), and poor prognosis (eg, ''Schizophrenia takes its tragic course, there is no point in treating it''). With exception of poor prognosis (Cronbach a = .62), all factors revealed sufficient internal consistency, with Cronbach a's varying from .70 to .87. In the present study, the Likert scale was extended to a 9-point scale on which 3 points were described (1 = totally agree, 5 = neither-nor, and 9 = totally disagree). This adaptation was made in order to capture smaller changes in attitude change and to reduce the impact of memory effects that are likely to occur as a consequence of the retest design. We used the same factors that were identified by Angermeyer and Matschinger but added some items to the scales that had been excluded from the factors in the original version because we found them to improve the Cronbach a's. Items belonging to each factor are depicted in Appendix 1. Cronbach a ranged from .55 (creativity), .63 (responsibility and poor prognosis), .75, and (unpredictability/incompetence) to .80 (dangerousness). Due to the low internal consistencyofthe''creativity'' subscaleandproblemsinterpreting this factor, we omitted it from further calculations.
A behavioral intention to distance oneself from persons with schizophrenia was assessed by adapting the 7-item Social Distance Scale by Link et al. 47 Specifically, respondents are asked whether they would either accept or recommend someone with schizophrenia as a lodger, coworker, neighbor, member of the same social circle, employee, in-law, or child-care provider (eg, ''If you had a room to let out, would you let it out to a person with schizophrenia?''). Again, the original 5-point Likert scale was extended to a 9-point scale, with a description of points 1 (certainly), 5 (undecided), and 9 (certainly not).
Implicit Attitudes
Implicit attitudes to schizophrenia were assessed using a reaction time paradigm, the Implicit Association Test (IAT). 48 The IAT is a method developed in social psychology to assess implicit (unadmitted, hidden) attitudes by measuring the strength of the associations between mental representations from different categories of objects in memory. The theory is that the faster a person reacts to combinations of words from different semantic categories, the stronger his or her semantic association of these categories is. The IAT has been broadly utilized to measure attitudes, such as prejudice, which an individual might seek to conceal due to social norms or is not able to name or willing to accept. 43, [49] [50] [51] It has been shown to have superior reliability and internal consistency in comparison to other implicit measures and a satisfactory retest reliability with a median of r = 0.56. 46 The experiment is introduced as a computerized reaction time task. The participant responds to a series of items to be classified into 4 categories-2 representing a concept discrimination (in this case schizophrenia vs depression) and 2 representing an attribute discrimination (eg, dangerous vs safe). Subjects are asked to respond rapidly with a right-hand key press to stimuli representing one concept and one attribute (eg, schizophrenia and dangerous) and with a left-hand key press to stimuli from the remaining 2 categories (eg, depression and safe). Subjects then perform a second task in which the key assignments for one of the pairs are switched (such that schizophrenia and safe share a response, likewise depression and dangerous). The logic of the IAT is that sorting should be easier, and thus faster, when the 2 concepts that share a response are implicitly associated.
Depression was chosen as contrast category to schizophrenia because it has been found to be associated with less stigma. 3, 11, 30 Five stimuli related to each category were derived from the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, criteria for these disorders. Three different attribution discriminations were extracted from the assessment of explicit stereotypes 2 : culprit vs victim, cureless vs healable, and dangerous vs safe. The 5 stimuli related to each attribute discrimination were derived from the terms used in the explicit stereotype questionnaire and by discussion and consensus among the authors. The IAT was tested in a pilot trial with 12 participants, and some of the original stimuli were replaced because they produced outliers in reaction times. A translation of the German stimuli for the concept and attribution discriminations is presented in Appendix 2.
The use of 3 attribute discriminations resulted in 3 different IATs. The variation of the order of the potentially congruent vs incongruent category-attribute combinations as well as the 3 IATs resulted in a total of 12 different IAT versions, which were evenly assigned to the 3 experimental groups.
Prior to the actual IAT experiment and each block, test instructions were displayed on the screen and the assignment of categories and stimuli were practiced (eg, schizophrenia-paranoia, hallucinations, etc-vs depressionsuicide, loss of interest, etc). Stimuli were presented in random order, the response-stimulus interval was 150 ms. An error message appeared on the screen after a wrong classification, and the stimuli remained on the screen until the participant had responded correctly. The IAT effects were calculated using the D-measure, the difference between the compatible and the incompatible condition, corrected by the SD of the reaction times. 52 Thus, the larger the effect, the stronger the stereotyping of schizophrenia compared with depression.
Design
The design of the study was an experimental pre-post design using 3 experimental groups, for which either a BG, PS, or no intervention (N) was presented (see figure 1) . Participants were allocated to one of 3 experimental groups and 12 different IAT versions by systematic variation.
Procedure
Participants were told that the experiment was being carried out to test the influence of information processing in knowledge transfer of psychological disorders. All participants completed the assessments of implicit and explicit attitudes, social distance, and preexisting models of explanation for schizophrenia at study entry. Then, they were allocated to one of the 3 interventions. The interventions began by handing out an information leaflet on the etiology of schizophrenia or-in the neutral conditionon water (compare figure 1) . After the lecture of the leaflet, participants were questioned about its content and were later excluded from the analyses if they could not recall at least 2 of the 3 highlighted causal explanations. In a second step, the information provided in the leaflet was underlined by a video of a patient (played by an actor) being interviewed for a diagnostic assessment. The interview is introduced by a video screen text, stating that the interview section ''shows one of our patients, Dennis, being interviewed by a clinical psychologist from our department'' which is followed by an account of relevant factors for the development of schizophrenia in the case of Dennis. These were of BG nature (BG intervention) and PS nature (PS intervention). In the interview, the patient reports on a row of positive and negative symptoms of schizophrenia, such as delusions of reference, poor concentration, and thought disorder. The interview is the same in both interventions. Again, the subsequent recall of at least 2 of the highlighted etiological factors was required for inclusion. Following the film, implicit and explicit attitudes were reassessed. Finally, participants were asked to indicate on a 5-point Likert scale (1) how convincing they found the model of explanation, (2) how much the film had helped them toward a better understanding of schizophrenia, and (3) how much they liked the patient. After completion of the experiment, participants were fully disclosed and provided with the additional scientific information on the etiology of schizophrenia.
Results
Preexisting Explicit and Implicit Stereotypes and Social Distance
There were no significant differences in the mean stereotype scores between the medical students (3.78, SD = 0.80) and the psychology students (3.77, SD = 0.64; T = À0.115, df = 119, P = .909). The groups did also not differ in the specific stereotype factors. However, psychology students revealed more desire for social distance (mean = 4.42) than medical students (mean = 3.88; T = À2.147, P = .034).
Social distance was significantly correlated with the total stereotype score (r = 0.60), dangerousness (r = 0.58), responsibility (r = 0.41), unpredictability/incompetence (r = 0.43), and poor prognosis (r = 0.20) in the complete sample, controlling for group.
Overall, endorsement rates were high, although slightly lower than those found by Angermeyer and Matschinger   2 for the general population, in particular with regard to dangerousness and social distance (Arens, Berger, and Lincoln, unpublished data).
Psychology and medical students did also not differ in their level of implicit stereotypes as assessed with the IAT. Both groups showed significantly higher levels of negative stereotypes for schizophrenia as compared with depression. In the group of psychology students, the D-score differed significantly from zero for dangerousness (0.17, SD = 0.31, df = 56, P = .00) and responsibility (0.15, SD = 0.29, df = 56, P = .00) but not with regard to poor prognosis (0.07, SD = 0.35, df = 57, P = .15). The same pattern was found for the group of medical students, with significant effects for dangerousness (0.11, SD = 0.33, df = 57, P = .02) and responsibility (0.14, SD = 0.27, df = 57, P = .00) but not for poor prognosis (0.02, SD = 0.30, df = 57, P = .68).
There were no significant positive correlations between the IATs and the explicit measure of stereotypes; the IAT for dangerousness was even negatively associated with the explicit stereotype responsibility (r = À0.21, P = .023).
Association of Preexisting Causal Explanations and Stereotypes
First, we tested whether psychology and medical students differed in the relevance they ascribed to each causal explanation but found no significant differences. Second, we tested each of the causal explanations for significant correlations with each of the stereotypes and with social distance. In addition, we calculated a score to assess the ''favor of biological explanations over psychosocial ones'' by calculating the difference between the total psychological score and the total biological score (higher values indicate favor of biological explanations). This score was also tested for significant associations with stereotypes. The correlations are depicted in table 1. The psychology and medical students differed in some of the correlations between causal explanations and explicit stereotypes. In these cases, correlations are presented for each group separately. Nonscientific causal explanations, such as schizophrenia being due to fate, being selfinduced, or God's will, were generally most strongly associated with stereotypes, in particular with responsibility, dangerousness, and unpredictability/incompetence. Medical students who believed that schizophrenia has a genetic cause were less likely to judge persons with schizophrenia as dangerous, responsible, and unpredictable or incompetent. Psychology students who endorsed PS factors, such as trauma and upbringing, were more likely to have a positive attitude toward prognosis. Medical students who favored BG explanations over PS ones showed less attribution of responsibility, whereas psychology students who favored BG explanations over PS ones had a more negative view on prognosis.
Implicit stereotypes were not associated with preexisting causal explanations in either of the groups.
Impact of the Interventions on Changes in Stereotypes
Three participants in the BG condition and 2 participants from the PS condition were excluded because they could not recall at least 2 relevant causal facts from either the text or the film or both. Both interventions were rated as equally convincing (BG: 4.0, SD = 0.75; PS: 4.0, SD = 0.89) and useful for conveying information about schizophrenia (BG: 4.0, SD = 0.92; PS: 4.0, SD = 1.24). However, the patient was rated as more likable (4.3, SD = 0.74) in the BG than in the PS condition (3.8, SD = 0.77; T = 2.77, df = 73, P = .007).
To test the impact of the interventions on explicit stereotypes, we conducted a multivariate linear model of variance with the difference scores in the explicit stereotype factors and social distance (with negative difference scores implying a reduction of stereotypes or social distance) as dependent variables and interventions (BG vs PS vs N) and group (psychology vs medical students) as fixed factors and tested for main effects (condition, group) and interaction effects.
A separate multivariate linear model of variance was conducted with the difference scores in the 3 IATs because it has been advised to use moderately intercorrelated dependent variables in multivariate analyses of variance 53 and this was not the case for the implicit and explicit stereotypes.
The results of both analyses are depicted in table 2. For the changes in explicit stereotypes and social distance, there was a significant effect for time, indicating an overall reduction in stereotype scores across the 2 measurements. There was also a significant effect for intervention. Least significant difference post hoc univariate tests revealed a significant reduction of the stereotype responsibility in the BG intervention compared with PS (P = .000) or N (P = .035) and a significant increase in the stereotype poor prognosis for the BG intervention in comparison to PS (P = .019) and N (P = .003). There was no significant group effect but a trend to a significant interaction effect between intervention and group. Figure  2 shows the difference scores in each combination of explicit stereotype component, group, and intervention. Post hoc t tests were conducted to test for significant difference scores and group differences. Significant reductions of stereotypes by the BG intervention occurred with regard to unpredictability/incompetence, responsibility, and social distance, but the BG intervention produced an increase of the stereotype poor prognosis. The PS condition led to a decrease in the stereotype dangerousness as well as social distance. Figure 2 also points to some relevant group differences. For example, the BG condition produced a significantly larger increase with regard to poor prognosis in the psychology students than in the medical students, whereas the PS intervention reduced the stigma of dangerousness significantly more in the medical students. However, these interactions should be interpreted with caution because the interaction for group 3 intervention in the model was not significant. There were no changes in implicit stereotypes across the 2 measurements (compare table 2).
Discussion
Preexisting Causal Beliefs and Stereotypes
Psychology and medical students were found to express significant levels of explicit stereotypes. Moreover, the implicit assessment of stereotypes via the IAT revealed a stronger implicit stereotyping of persons with schizophrenia than of persons with depression with regard to dangerousness and responsibility. Contrary to our expectation, medical and psychology students did not differ in their preexisting causal explanations for schizophrenia. However, medical students who believed genetics to be involved were less likely to see persons with schizophrenia as being responsible for their disorder or as being dangerous and unpredictable. In contrast, psychology students who favored BG factors over PS ones were more likely to have a negative view on the prognosis of schizophrenia. Encouragingly, neither BG nor PS causal beliefs were strongly associated with stigmatizing attitudes. This was much more the case for ''unscientific'' causal beliefs, such as seeing schizophrenia as being self-induced or God's will, which supports the approach of forwarding scientific facts to combat stigma.
The positive association of preexisting PS models on estimates of prognosis in the psychology students could be explicable by their better knowledge and understanding of PS problems (either as a consequence of or even as a personal prerequisite for studying psychology) and thus greater belief in their changeability. On the other hand, genetics and in particular brain damage or disorder might seem more alien and less changeable to psychology students. In contrast, BG explanations might be more readily understood by medical students and judged less fundamental and immutable. This might also explain part of the motivation among the medically dominated psychiatric associations to combat stigma by promoting BG explanations. Obviously, this strategy might be less successful in the more psychosocially dominated general population.
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Impact of Varying Interventions
Here too, our results do not provide a simple answer. Again, it is reassuring to find that both educational interventions produced a significant decrease of several stereotype components, which was not the case in the neutral condition. This finding is in line with other studies finding educational interventions to be a promising approach in reducing psychiatric stigma. 17, 57 However, it seems that different approaches produce different results in different groups and, in particular, for different components of stereotypes. The PS intervention had significant impact on the most widespread and problematic stereotype of dangerousness, and it reduced social distance in the group of medical students. It also had the advantage of not increasing any stereotype components. The BG model decreased the stereotype unpredictability/incompetence and social distance in the medical students, while increasing the stereotype poor prognosis in the psychology students. In line with assumptions on positive effects of a medical view 30, 31 and the finding by Mehta and Farina, 33 the BG model decreased the attribution of responsibility for the disorder in both groups. These results underline the assumption that it would be better to combine the various elements of the diathesis-stress model in an antistigma intervention rather than providing a 1-dimensional view.
One concern is that there seem to be some disparate elements between not holding people responsible for their disorder and having an optimistic outlook on prognosis and treatment possibilities, the latter implying that patients have a certain amount of control over the course of the disorder. Because the stereotype of responsibility is a less frequent one, 2,3 antistigma interventions should focus on combating the more widespread negative views on prognosis. This is likely to have more impact on structural discrimination. The hope that people will adapt a more optimistic view on schizophrenia if they are better informed about treatment possibilities is supported by the results of a cross-sectional population survey by Angermeyer and Matschinger 55 comparing prognosis estimates of treated vs untreated psychosis.
Our interventions generally produced more significant attitude change than the ones employed by Walker and Read. 35 This might be due to the longer and more detailed intervention and the premise of correct recall. One concern with the Walker and Read 35 study is the use of the word ''schizophrenia'' in the title of their BG intervention but not in the PS intervention. This might have biased the results toward the PS model because the label schizophrenia as such seems to produce a negative evaluation. 
Strengths and Limitations
The use of 2 different mental health professional groups and diverse components of stereotypes as well as the strict experimental design, separating information from appraisal and employing a neutral condition, can be considered as major strengths of the present study. The application of an additional, implicit measure to assess negative attitudes toward schizophrenia presents an advantage of the present methodology over previous investigations. However, in spite of finding significant IAT effects in this study, the interventions did not produce changes in implicit stereotypes. Possibly, the short intervention did not have enough impact to produce changes at this less conscious level of processing in such a short time. Possible too, that the category dimensions used in the IATs in the effort to make them more directly comparable to the explicit measures were too complex to reveal small changes in attitudes at a more basic level. Also, as relative measures, the IATs in our study could only capture stereotypes to schizophrenia beyond and above stereotypes of depression. 3, 30 They thus assessed only part of the complete stereotyped thinking, possibly rendering them less sensitive to change.
The absence of associations between the implicit and explicit attitudes might raise doubt with regard to the validity of the IATs. 58 On the other hand, we took into account all relevant recommendations for programming and applying the IAT. 46, 52 Correlations between implicit and explicit attitudes were also absent in the study by Teachman et al 51 investigating stereotypes of mental illness. The generally low associations have been argued to be explicable by the lack of introspection into hidden attitudes, nonadmittance of unwanted attitudes, or social desire. 59 Although there was no significant main group effect, medical students tended to be influenced more by the models. This might be explained by the fact that they were more attentive because they were being paid for participation, whereas psychology students were merely fulfilling ordinary and bothersome curriculum requirements. On the other hand, participants who could not reproduce the conveyed information were excluded, and this was not the case for more psychology than medical students.
The use of a new measure for the assessment of beliefs about etiology is a limitation. More work is needed to improve the reliability of this measure and test its validity.
Finally, it should be noted that the educational interventions focused solely on etiological models and did not provide additional information likely to reduce stigma (eg, facts about treatment effectiveness) and are, as such, not intended to be sufficient models for antistigma campaigns. However, in order to improve campaigns, it is important to be able to estimate the impact each information is going to have on its own before studying ''packages'' of information.
Implications for Future Research and Antistigmatization Programs
While there is clearly more to fighting stigma than improving antistigma campaigns (eg, by providing state of the art treatment to every patient), educating people about schizophrenia via scientific knowledge can be considered a helpful approach. In spite of this, 1-sided or biased explanations seem to have limited benefits. As a consequence, we argue that rather than excluding relevant scientific facts from educational interventions, 31 it seems more sensible to take a multidimensional and balanced approach. 34 These interventions could use the positive effect that BG explanations produce with regard to some stereotypes, in particular responsibility, while actively seeking to counterbalance the negative effects, in particular the view about prognosis, by providing specific information on outcome and treatment effectiveness. Furthermore, our data seem to imply that information that makes schizophrenia more understandable is most helpful in reducing stigma. In addition, campaigns might need to place more emphasis on the frequent stereotypes and provide information that actively negates false assumptions about schizophrenia. The findings also suggest that it might be advantageous to adapt antistigma campaigns to target groups, aligning them with preexisting knowledge and targeting the specific components of stereotypes that are predominant in a particular group. Nevertheless, the attitude change toward persons with schizophrenia must occur first in the opinion leaders in science and mental health professions in order to spread to other target groups, such as patients, relatives, and the general population. Furthermore, it might prove helpful to make use of factors known to reduce stereotypes, such as positive models or contact, 4, 6 and to provide patient examples suited to the target groups, eg, a mental health professional with schizophrenia.
In order to evaluate these suggestions, a whole array of empirical studies is needed, replicating current findings and investigating and comparing the impact of different interventions for varying target groups and on varying components of stereotypes (see also recommendations by Angermeyer and Dietrich, 4 Phelan, 31 and Corrigan and Watson 34 ). This might seem toilsome in comparison to the good-willed but unproven approaches taken so far. On the other hand, for those recovering from schizophrenia, there is nothing more devastating and disabling than stigma and discrimination. 1, 9, 60 Scientific knowledge could be used more rigorously in order to improve this situation. 
